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(54) PHOSPHORYLATION OF TAU PROTEIN 

(57)Abstract: 

PURPOSE: To obtain a phosphorylated tau protein useful for e.g. the treatment and 
prevention of Alzheimer s disease and Alzheimer-type geriatric dementia, by specifically 
phosphorylating the Ser and Thr in a tau protein with a phosphoenzyme, ATP as phosphoric 
acid donor. 

CONSTITUTION: A tau protein extracted from bovine brain and purified or a partial peptide 
thereof is phosphorylated by the action of a phosphoenzyme I such as tau protein kinase t in 
this case, the serine and threonine in the tau protein are phosphorylated with this 
phosphoenzyme I such as ATP as phosphoric acid donor to introduce <4 residues per tau 
protein of phosphate group to specifically phosphorylate both the tau protein and MAP 2 as 
microtubular associated proteins among the proteins in the bovine brain extract, but 
phosphorylate no histone and a -casein a bit, thus obtaining the objective phosphorylated 
tau protein with the enzyme causing the reduced activity by half due to 90mM NaCI or KCI. 
This tau protein has the following characteristics: (1) optimal pH value: 6.0-6.5; (2) optimal 
temperature: 37° C; and (3) molecular weight: ca.50000 gel filtrdtion), ca.45000 (SDS-PAGE). 
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J 

[»** i ] TWomik¥tb&Rtt'ts y >mtm 
* y ^iWk-rs w't £««fci-5* *aaK*>y ^snk 
y ^awkft* i 

(a) flMJ : ATP^yyiMSt IT, *?aa!£ 

l £■?■*>*: D 4»SaTW y ^tt£&*Al-* 0 

(b) iIW:Iiffi»I6lwf-C\ 
BIfiKTfeS * *a aK*5 itfMA P 2 Seattle y 
^BtfttSo h v£y V«Mt:LfcV\, a-^-feVv 
&'>ty >^ti-5 0 

(c) gilpH : ^^.-yy >##«TT-tf>SIpHtt 
6. 5"C*>9, ^^-7'y y#fiTTOli|pHlj:6. 

(d) tfMB8». : 3 7°C 

( e) 0. 5MMt h 5 j^^WffftTW^ 

itigjcisan^ffitttti o^-e*>5 0 sDs-#y7^ 
y /V7 5 K^>®^&l&^ J: 0 4^5 

(f ) $3^14: 2 5%^yirn-/ufc0. 0 2%^yt 

^y^fi/yy^^^y^^-h^s pH6. 

c g) ^mt : |t*P(0^^-ifOgtt-(bH^t:-fc5 c A 
MP, cGMP, Ca s \ ^^^E-i/a. y >*5it>*y 

^[>Sa«<oy>|(HtiftsStt<tSix5. 

(h) Pig : 9 OmMONa CI £fc&KC 1 T?f§tt* 

[■»*«2] y >mmm i o-^mm^. e?'J**> 

ftWit^v E?ij*oss?a#* 2 tcEft^r ^ y iftia?«T* 
E?"JS* 2 [^fs«cor s y mmo 14 if ioty 

U<324#gOiry >frbm\th,Z 1 Ui^7^te 
.^tft^T-fct) v d»oi 4 4#@Oiry 147#i 
C0^U7h^>, 1 7 7#iOi?y >fc£t>*3 1 5#i<0 

ir y >frbm\£tiz i ^ y iSA^fe y ^KHbS 



(2) ffl¥6 - 2 3 9 8 9 3 

[n#jS6] y ^b$n5^^5aK*fcfi*(oa 

#^7'^ K07 S y E?iJgcoE^J#^- 2 \zm&(D 
7 5 y®E?'JO 1 4 l#S<2ir y l73f|(07l/ 
;fn>\ 3 o 7#go-ty y*3it>*3 2 4#@^)*iry> 
l £JL±(07 5 y 8fr?*>5 d t Sr#»t 1-5 

[»#« 7 ] 9 ^mm^±\tt<Dw^y^ K£\ 

E?lJS^E^J#^-3 ~ 2 9 {CffiSft<£>7 S y 

^ t &»» 1 1 5 if l Etttf>#fc 
10 [»#S 8 ] TE0Sfc¥ttte«&*rl-5 y >^SMt» 

»i i-c.y>iwtL»5fia«*fci4^^KSrtty> 
ift-ftBP* i i-cy^awbu XfcTE<oa*fc¥«H4KSr 
*ri-a y >iMb»* i of^ffltci o y ^sfefk-f 5 - 1 £ 
waii-saawoy^iMk^So 
y ^KMkBsif i i 

( i ) tfua : ATP^uyiM^t it, **aa« 

c*4Bfflyo»^^o y >ofe5i? y >&J;U^v 

y >*s**Ai-5. 

20 ( j ) S1C#gte : MttifficoaaK^^T\ tt'Mrft 

mm a «-e&£ ^ ^a a«^ j:i>-ma p 2 y 

(k) ^31 pH : ^^-7'y >^#4TT^HigpH^ 
6. 5T'*D, fi-yy^S6TWHpHtt6. 

( 1 ) fffflM : 3 7°C 

30. ^jSifl(-<t 9*fcfciB9£ffitt«J5^Tfe!9^ h y 

y yU7 ^ K^u*ft»»tc J: >9 3^T* 

(n) ^tt: 2 0 2%^!)^ 

^ry^l/yyyv^y^yy^-f^ pH6. 

40 (o) ?§tt>fk : gEftJO*^— ifcDgtt-fbH^-e&Sc A 
MP, cGMP, Ca 3 \ ^yv^e^a. y Vj3±l>'y 

?!?aa«*oy vSMb#ett-(b$ii5o 

(p ) PIS : 4 0 mMON a C 1 ^/ciiKC 1 Tfitetf 5 

y ^swt;** i 

(a) ^ffl : ATPSry^Stt^flKt IT, 9tm&K 

i ft+hit d 4 aio y vi?s^A-r £<, 
50 (b) sK#fttt:Bttiaisoaastw E t :, "c. a^ff# 



3 

ttsaKTfcs* *se»fciWMA p 2 srft^wt- y 

(c) IIpH : f"^-7*y >3^#£TT^SIpHf3 
6. 5T'*9, ^a-^y VffftTTCDSiipHtt6. 

(d) f^fflig^ : 3 7°C 

( e ) ^^ft : 0 . 5 M^t^- b ]) $ J*<0&&TXOtf 

ttiBi-J:5ffl£ffitt&i 075XhZ> o sDS-^yr^ 
y j\>T 5 K^«ft»»K J: 9 #»fcffl05Effitt» 4^5 

( f ) $7E\i : 2 5 y ir o — t 0.02 U 
*{/xfVyy;Hi'^> : t>'7^-h^ pH6. 

(g) ?£te-fb : R&tf?*^— 1?(&Ste4bH^T-*>5 c A 
MP N cGMP, Ca'\ yfr/WE-v^ ]) 

* £Ma«co y >»4basgtt<fc£jh,3o 

Ch) PIS : 9 OmMONa C 1 *?cttKC 1 tfStt^ 

[^©saftttwi 

[0 0 0 1 ] 

mm±mm$m *%m\-x, *?5a«. -tosis^ 
mztmt try vK^rs^ffi^BBi-st^-e*!? , 

[0 0 0 2] 

m&<D&m] Tw^-?^m\z®%M (45-65 

7/w;^-7^S*tWliti^o z.<om&<o 
5 ft £ & i * o T ^ 5 o Lt^LZom&O^m ttRK fc . 

[0003] T/v^^^—ffifeith'T^^^^-S 
#19 8 o^ftoflft^ig^bfftoixTtTto 

rt:<7>-o-e;fo swajSjWFta-fktt, #»*fflnart phf 

(-<T— K-^y^/^'7>("7^Vh : pa i red 
helical filament) fc l^tfftSHfife 50 



»§B¥6 - 2 3 9 8 9 3 
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(#Jf b, J - Biochem. , 99, 1807-1 
810 (1 9 8 6) ;Grundke-Iqba lb, 
Proc. Natl. Acad. Sci. USA, 8 
3, 4913-4917 (1 9 8 6) ) 0 

gas (SIT fcWi-srfc tt* a^s 
Dstfyr^y^rs K^VMSftftBr-^ft 4 8 ~ 6 

x\ tS/hffo»*Sr*Jti-5rfc3ft5»bnrv>5 0 £b 

< y ^BMfcSJh/T^sr. ta*, PHFi^t^^y^o 

-^In* (ftp t a utft* : SJgb, J . B i o c h 
em., 99, 1807-1810 (1 9 8 6) ) ^ 
* ^KfcH-S^/ ^ o— ^/VStff (t a u-lgiff : G 
rundke-Iqbalb, Proc. Natl. A 
cad. Sci. USA, 8 3, 4913-4917 
(1 9 8 6) ) %f8\<^XmW£tltc 0 

[0004] w^bH r<og«fty>SMfc§rftfe8t 

tc (rtffife, £4b^, ^64^, I5f, p. 308 
( 1 9 9 2) ) „ L£>U ? $7°vT4 l<0 

<D£«t ft t) 0 y ^bOp&B(CO^T&^ 

b^MC^nT^ftV^CO^^Tfeo7ci 0 
[0 0 0 5] 

b t ft a * * s a jit .y ^BMbtcti is -t a a£ £t*i£ 

frt (in v i t r o) T«Tt5*S&Sb^t 

5ti"5t>^"cfo?K ^b^ttw9t/cy> 

[0 0 0 6] 

ffi**£u *oy vK^&ttffii-ayVife^s*^* 

it^^b^i^-f 5 :ii:iot, y ^SslbSJC^ 
[0 0 0 7] gp-b**e^^5g*tt, TE^b^WftK^ 

gago y >mt^m^i-i>o 
co± y i^-v^y >as<bu ^^saK 



(4) 

5 

(b) sKwatt :ffiamffio3ie«<o*T% 

(c) IlpH : f-a.-^ y >^#4Ttrco^SpH« 
6. 5T'*0, f^-7'y :/#£TT-<DSf p HI4 6. 

(d) fc/Siga : 3 7t 

[0 0 0 8] (e)^-T-*:0. SMfflttMJ*^ 

-t^^«ia(c±5jiisffl:ajKji o^T?*>a 0 s 

DS-xKUT^ y^TS K^Vvl;«Ljsjc|()lcJ:9*fe)t»l 

( f ) : 2 5%^y irn— o . 0 

^-^>xf l/yy^t^^y^^^hts pH6. 

5, 

(g) : KS^^rt-f OSMSrtfea c A 
MP, cGMP, Ca'\ #A^v^ y >#tT*}) >B 20 

(h) PIS : 9 OmMONa C 1 £fc(4KC 1 "CStt* 5 

[0 0 0 9] ejlt, «il:ot-#aii^t5o 

i«?Lft*ojattffi«^e>afitt#tt^fi'&^ ifcfr&w- 

/^^f h*7^P"7^77-f-, s-ir^7^— ^ 
^7^^-7^*77^, ^/<yy^7^^^^h^ 

:t#TS5 (ftsib, £4b^, i64t, isf, 
p. 308 (1 9 9 2)), ttK^nfc^^^^-r > 
*i—1f Itt, ±E (a) - Ch) (clE«c^3Hb^fttt 

D7^; *EyJ#*r$rfT 5 w t K J: ti r t 5 
a 5 , &«5IttlR)£S<E> c DNA^^ p-ry^'tS 

^5:h^t-^ 0 cdna^d-^ 40 

fctt, ±E0»#-*«®Oi1f pise a 

* ae^itfiffi (PCRfe) ^^T^^^^/nr^ 
if I S-=2-Ki-5mRNA<D*.SriSffiL, S*JC& 
i"5 c DNA^^P-'y^lT^i^o 
[0010] ^< LT»fc>;ft5 $i/&%<D# ^^Dr-f 

if 1 (D^-^ffiittt, MxJ2\ E?'J*Oia?'J# 50 



4#BB¥6 - 2 3 9 8 9 3 

^^T'uf^ >^^"-if I co±-fc«5ttt, G 
SK-30 (^'y JrVW^-if tf 3 

j3) fc LT*0btl5ll^ (J. R. Woodget, T 
h e EMBO' J. , 9 (8), 2431-2438 
(1 9 9 0) ) i-»-fSw£asj|B$ftfco 
[0 0 11] ^T'nN^t-t' I 14, ±iEO£5 
ten* f LftW^iatttUffi** e>»»i"S C £ lc<fc oTS#t 

[0 0 12] *«P^^*3^TSKt*5^^Sfi«i4, 

o c h em. , 86, 587-590 (1 9 7 9) ) ^ 
Grundke-Iqbal b<Djj& ( J . Biol. 
Chem. , 261, 6084 — 6089 (198 
6) ) iCffiotttlH, »»1-5rfc^-ct4o Sfclw* 

icfS®OT 5 y SKIT'S S tt5 1 O^^ff b tu5 
(Goedert et a 1 , Proc. Natl. 

Acad. Sci. USA, 85, 4051-4055 
(1 9 8 8)). 

[0013] mmm^bteth^mLtz? tm&wrm^ 
h z> m& y vmc ^nr^t), e?j*qe?«#^ 2 ice 
for $ yKE?'Jt? 1 4 4t@wt y y&izov^fcte 
3 1 5#g^*ty v^^Kjt-y >^b^nrv^5 (ft 

iE<OHlE«Si#S8) o *£2SK£TE<03*lb¥ 
tttt«$r*rl-5B<J«0> y ^BMbB* I- I (* Vf*r4 

p. 308 (1992)) -effi^ttic y >»<bi-5 1 , 
±E^E?y«©E?y#-§-2 (ce*©t ^ y §£E?ut* 1 4 

4#B<^i?y>, 3l5#IOT!JyW:t, 14 7 

si^^u^^iw/sfctti 7 7#gco-i? y 
y^b^ns (rtfflfc, fefb^, 164% srs*-, 

p. 308 (1992) ; ^Hb, Neuroscie 
nceLetters, 128, 195 (199 

1) ) 0 

[0014] (i) MrATP^yyift^a 

&tz t> 4 agco y ^8SSrWAi"5o 

ilSfx^o^ ^M6®^ iMA P 2 §r^gWl-y 
>^bi"Oo t7FyHu L -a-D7o^yFHt 



(5) 



4#HW6 - 2 3 9 8 9 3 



7 



8 



(k) SIpH : <3-zL-~f ]) y^#&T-COSgpH& 
6. 5T'fc^ ^a-yjj y#£T"COKSp.Htt6. 

(1) flUBJgffi : 3 7°C 

(m) ^ft: 0. 5M&ik1rV})$J*<Dfc&TX~<D# 

(n) ££14 : 2 5%^L)irn-A<t 0 . 0 2%^yt 
^yx^uvy^tr^v^ey 7 V^—h*. PH6. 

(o) Stkffc : H*qo^— StOgtt^B^-CfcS c A 
MP, cGMP, Ca 2 \ fjjXs^&a. V cfct/U >ii 

* ^ISfC^ y yi^^ttft^n^, 20 

(p) fSS- : 4 OmMON a C 1 SfcfiKC 1 "CfStt^ 5 



[0015] ^tl»4, * £ 7'P 7^ y ^r^-if I I #& S 

/T-P (t!)>/^i/t-y-7'D!Jy) EyiSrBR 
-f 5 BBS Tib 5 , y >ON5fe*H«IO»ffi^ffi«i-5 

yvgSffcLfc^asaWi* tta<0gip t a uStftfctt 

i 5Jfty «UU3 t, **Woyy8MfcK£tt 
if I lS:fflv>Ta^W^y^t:Lfc^9aeKS:SK 

[0016] 



H -Sc«5t^IE?iJ*^Ey9Sf - 2 tw|S«cor 5 J 8?E 

»3&s*tf fen. ir y yfcJ:l>V*fcte;* v*xyaqrc£ 
ttK,. ±9j?4l<tti-438S!J v8Mk£ftT^6 t, 

<3MS*tfe>jh,3o ^l>SfiK^»»Jt t"Ctt. Goe 
dert et a l (DNeuron, 3, 519- 
5 2 6 (1 9 8 9) KElft0 3 5 27 S y»SS-4 4 

l r 5 y »aS^-*«56Sr*i-5# *3&JH¥##tf 
Wo 0 -&*ig#E?i]*<OE?<J#f - 2 lcre«fl>T ^ y 
KE?"JT* ZnzftW&KZmKkL X&% L fc» 
-g\ iWffi^J l 4 i#g£Oir y y, l7 3Siff)^i/t- 
y; 3 0 7#gOir y y&£l>*3 2 4#@Oir ]) >frb 

lth E?'j*^E5'j#-s- 3-29 \ztm?>7 $ j mi 

£*^y ygHfcSffi£*1\ • E?iJ*OEyiJ#-S-3K. 
IBttcDT^ ySsEJiJSr^LT^^^y^ K4#S<0-fe 
yy s 7#B<7>^v;*-x> > 3 7#i<Oir y y&£t>*i 



7 5#g<01? y y^.feattfft-S 1^7;/WW 
y ^BMfc£*LTi3!9, i#gooi?y>\ 33#gGD*v 
^-x>, l 6 7#iOiry yfccfctfi 8 4#l<D-fey y 

[0017] • E5>J*OE?'J#^4 tcffigtc^r ^ y KE 

4#gOiryy, 7#10^i/t-Vs 37#l(Oiry 
y*3j;t>*l 7 5#gOir y y^bStf^S li^±cor ^ 
30 y^feyyiftJtir^i^ i#g(Oiryy, 33 
#i(^^u^-x>^ < ti>'i 6 7#pcoir y yd»b3Stitt 

5 1 a±or ^ y y ySMk^na. 

[0018] •E5iJ*^E?iJS-S-5(c|E*^T^yg£E 

y ^bstfna 1 ^±cor ^ y m*^#> v >wtik£ 
nr*3t), i#@^iryy, 3 3#|£07i/t-y^i: 
151 6 7#B<Oiry y^6>atfti5iW±<S0T^yK# 

40 • E5'J*^E?«#*6lc|Blieor^ y»E5'JSr^*LT 

4#go±yy N *7#@o^y^"=y*3ctu t 3 7#go 
-tr y y^ 1 y±o7 u >mtz 

tirfct), lSl^ir y y*3iW/Sfct4 3 
[0019] • E5«aoE?iJS* 7 tcfEitOT ^ y KE 
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4f gcoi? ]) >^XXf/itz\t7 9B(OPsU^-^t^ 

3 3f g^i^-^y v®ML£;ft3o .E?ija©E 

4f g<01r V >*5iV/**tt7#g^)^u^-=.>#^ 
»y >BMfc£jh/r*3<K iftao-fey^y vBMfcSix 
4o 

[0 0 2 0 ] • EyiJS^EyiJS-g-SKKttOTS y»E 

y vBMksns. 

• E?ija<^E?i#-g- 1 o t^Eftor s y mwizttL 

>*3it/l 7 2f g£)iry ^bStttUS 1 

l 6 4fgOi? y >&«fct>* l 8 1 fgcDir y v^f? 

iitfns i ^±^r s j y s'a-uSo 

[0 0 2 1 ] • E5'J*OE?«#-S- 1 l KffittOT 

i#@Oiry>, 4#|£>;*U;a-=>\ 34fgc0i?y 
l 7 2S!Oiry vd^Stftu^ l £JL±OT 5 

*3 it^/*fctt 1 6 4 #@c7)ir y y ismtztiZo 

• e^jsoejijs* 1 2 iznmor s y »ia?us:^# u 

■fe y >^ bstfns i &,±<D7 s j y s 
y vasy ^»<fc$ftSo 

[0 0 2 2] * E?fJ*cDE?lJ.#-8- 1 3 Rffig^T ^ j m 
E^iJSr^LTJiS^^f - K 

i#@(Oiry> N 4f @(0^i/t-^i^3 4fg<D 

nx^^s 3 of i^^i/^y^yyti^n^o 

• m$m<DM$m^ 1 4 icia® <oy % y se?u££*l, 

if g(7>ir y >-^J:t>V^7tli4#i^^u^-^>^^ 

»y >SMfc£*vc:fc?K 3 of io^i/^y^y ^» 

[0 0 2 3] •E?iJ«OE?iJS*l SlcfSttCDT^yft 
If 3 if gtfHr y V&itM 6 9f 

1 co-t y biia tis 1 ki©7 ^ y m&^ft y 
y ^*s<tt>'i 7 8#g^ir y v^bStfns i$x±<dt 

[0 0 2 4 ] •E?iJ^coE?'J#^l 6tc|E«OTSy* 

if l^i/^y 3 if y >*5±im 6 9f 



(6) #l¥6 - 2 3 9 8 9 3 

JO 

g coir y >a> baiitia 1 u±or s y »^^«> y 

• E3*J»OE?iJ#* l 7 \zKML07 I y KEW8r£*T L 
if u^^fcitf/SfcttS if @^)ir y 

^&y vgHb^r*^ 2 7f i^^i/t-^itf 
"/^fctti 6 if g(oi?y ^#y ^BMtSft*., 
[0025] • E?iJa©iE?8#-8- 1 skehwt ^y^ 
10 E^J&^LTfcS^T^K 

If 1(^)7 U^-n-^*3<tI^/4 fctt 3 1 f g <7)-fe y 

f-ftyi/mtZftxteV), 2 7fio7i/t^y^!Jy 

• E?fl*^E?9#* l 9 lc|E«c<or ^ y ffiE5«£:£*L 
• if go^^y^y ^BMfc£*lT*5!3 x 2 7f 

[0026] • E3?i]*^ia?'J#'S-2 o^E«<^r^y» 

' E?"JSr**UT45^^K 
20 5f gOir y y*3iU«/*fcttl 4 3f gOir ]) l/ft=f 
&y ^gMb£*vC&9, lfgtO^u^--^, 13 5f 
1 O-fe y it/ 1 5 2 f @ Oir y >>fr b»«tia 1 « 

±<7)t 5: y y vgMb£n£ 0 

• E?iJ*OE?*J»-§-2 l tdlEttcor 5 y 8ffl25iJ§r£*L 
5#|Ot9>t5±a«/*fc«:i 4 3f gcoiryv^^ 

«?y vB6^s^T*3t), ifi^i/t^ftit;/* 
fctti 3 5f scoir y >*sy vB^k^ttSo 
[0027] . e9»j«oe?ij#* 2 2 \ztm<nr ^ y 

30 EyiJSr^fTLTfcS'^:/^ K 

sf @o-ty ^s^»y >*<kSixT*30 % 
v>->*3±t>v*fctti 3 sf gwiry^sy ^mt 

• E5iJ*oia?«#-S-2 3 HE«W7^ y&EJi]§r&*L 

5f gt^ir y v^^^y vK<bStLT*5 5, if 
[002 8] • E?iJ*toE£iJf -§-2 4i^E«^r^y^ 

40 l #@<Oir y >te±t>*/*fcttl 3 9f gOir y 

» y >K-fk$ixT*3!3, 1 3 if B(o± y vfcit//* 

fc(4 1 4 8f gcoir y y^yygfc^n^o 

• EJ'J«a>Kyi]#«-2 5|s|Ett<or 5 ySE^JSr^L 

i#ioi?y 3 9f goir y>^^ 

fey^ft^nx^ 1 ^ 1 3 if n<o± yv^y 

[0029] •E?y«coE?a#f-2 6(cE3te^r^y» 

so if gtoir y vd5^»y>K<k$n-r*3 9, i3iti 
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• mmomm^r 2 7 kk«<07 ^ ; l 
y txf/*itj& 1 8#i o-t y y ygMb£n 

[0 0 3 0] • E?'J«C0E5'J##2 8ldf£«W7^y®? 
E^&^LTfca^f-K 
9#g£Oir y VtJ^ fey ^BMfc£;h,T*3!9, 

. y>#y ^BMfcsttSo 10 

• E5>J*OE?iJ#-S- 2 9 t^lEtt^T ^ / SftE?iJSr^* L 

1 0 OmM ME S (pH2. 
0'. 5 mM MgCl 2 
ImM EGTA 
0. ImM EDTA 

BBftSl LfcS, 1 0 0 0 0 Gt20 #Mfi'fc#K LT± 

igaS«T-»«l U 5 fi K»« Srft 7 mg/mll^ LT R B \z 

[0032] sfc^^geM^ffl^^f-Ktt, 

4 — JV <Yh<OWfc%ti!3k (J. Am. Chem. So 20 
c, 85, 2149-2154 (1 9 6 4) ) I- <fc 
<9 , Biosearch ^E-fvU 9 '5 0 0 O^T'f- K 

^-if (v^^tt t y p e V I I -NT) £gsADL 
T s 3 7^-5-8 WHSSKJCS^ ^^MS«&y 

ntfiv\ 30 
[0 0 3 3] We, #*93<Z) y ^KftSJCtco^rttW 

I) (4, IIpH^S. 4, EI?&g^ 3 7 0 CT\ Stt 

fa-7'y>iaotgtt$n, y^sfctt^fttLT 

i~YV $ J*\z£<?X£J&tm&£ti, 5 0%PiSlcfiS " 
i-5Jft<b^ h y £ Aft*tt#*J 10 0 mMtfci'. &o 

i f 9^t^ L< ttl 0 OmM<0 2 - (N-*^?* y >0 

0. 4mMATP^&pH6. 4<D&.ffl&\Zj& 
*co**i£KerjSSDLT, 3 7°CT^ M" 



ir y y^y >K^sn5o Sbtc*«i8tc*3^Ttt, 

[0 0 3 1] A*»ft^r> a e^9!jj!|ffiiUTtt, #J 

X. fi£ Journal of Biological C 
hemistry, 2 '6 1, 6084-6089 (19 

8 6) \z.%m<D%mzm\,\ mtDm^vm&m^frvm 

[Si] 

7) 0. 75M NaCl 
2mM DTT 
0. ImM PMSF 

XAT?<D{Xt>*) K?TJ y>£!J v»£^T4>*fo 

fint % pH3-io, o°c^©ht\ 

[0 0 3 4] frt*% y y^t^JSH, 

(i) sEeK£SKfc-rs*& 
(a) y^BMtsnfcios* 

yyg^aSft^ Cv- 32 P] ATP£0. 5-5^ c 
i/mlSrJDxT, y^b$n/cI6S$:"PT«t 

it, 5%TCA-0. 25%Na I WO<-0. 5 % tf 
nyyg^hy^i, (pH2) i-ai-ri:icJ:-9KJCSr 
ffitU roKT36^?fe^U-ca#-r5 [7- B P] A 

y VS£tO»^iT^ 5 0 
[0 0 3 5] ( b ) y >mkUtiL<Dlkj£ 

L a e mm 1 i ^>S*tflS^»fb L (Natur 
e, 2 2 7, 6 8 0 -6 8 5 ( 1 9 7 0) ) , 

(o«^fi-<5 0 (2) ^^K&SKi-raa^ 

(a) y^SMt$^fc*03£* 

yvSMLSlC^ C7- : P] ATP^O. 5-5 ju C 

£i£K£^c{£, ±ff^coy>K-(b^^KSrRff^E 

[7- 3! P] ATPSrl»* 

Lxfrb, mmm o yt&Mt e sr ^> > ^ > a v * i> 

y^-Tf+»j1-Oo -<7 ( ^ KICK 9 

fcy ^KSoids^S-ctSo 

[0 0 3 6] (b) y >»{fc:Sisffi^ft^ ■ 
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Rfcm^ P C A SrSSJD LTB$H-jt<£3 SR SrjtiS $ 

SxLs Neuroscience Letters, 1 
28, 195-198 (1 9 9 1) ■ \Z^BbtmpLtc 

[0037] BrffMi-^ RBmmm (te#ro * 

0 0-6 0 0/ig/nil v ATP 0. l-lmMjoj:I>' 

Tttl-lB^^a^-m T-CA*&31*5 

y^BMfc^£«B1-£o fcfc* y V'Btffc 
oi&jEIrraKlctt, [7- M P3 ATPSrO. 5~ 
5 u C i /nljR*DLrCK/ES:?T5 wi#jEf*L^ 0 * 

fo s ^ib^) J . Biochem. , 10 4, 3 19 

(1 9 8 8) \ctm<D^mm c-c^t 5:t ^-e# £ 0 

[0 0 3 8] ft:fe\ *3SPJOEttt-*5V^T, E*RB, 
RBG, ME S s EGTA, E D T A N PMSF. PT 
■H-7S;8, ATP, PC, SB, DTT, Twee 
n2 0, TCA, KLH\tttl^:h,UT(Om^'Xh^o 
R B : 10 0 mM ME S , 0. 5 mM ftg^ ^**> 
^A*3it>*lmMEGTA^b3i5aafffi (pH6. 
5) 

RBG : R BlCl 1 mM G T P £8SbD L*l»«fflE 
MES : 2 - (N-^yU^yy) :ai*> 
EGTA:xfi/y^!)3^-hf^ { /S - Tvy^f 
;Vx-f/V) N, N, N J , N' -T b 7pf 
EDTA : ixfl/y^r^T b7S8 
PMSF : 7ji— yvy fvl^/V^—A^/l^y K 

atp : rf;yy b y y >K 

PC: 20mM -MES, 0. 5 mM S8^^v!> 
AioiO'lmM EGTA^biSttfffi (pH6. 

S B : 2 0 mM N — [2 Kn*vo:?vl/) t*^ 

7V>-N' - [2-^^>^/U*>»] , 0. 5mM 
• i«-7^y^^J:t>'lmiVI EGTA^b^-511 
«« (pH8. 2) 
DTT : C/tM-^W h-vV 

T\v e e n 2 0 : # y ^^v^f" 1/ > VA- tf^ > -Tr > 5 
TCA: h y ^ n p H=®£ 

KLH : * — JV • y h<0^t*>7~>' 
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[ 0 0 3 9 ] 

(i) ssastwiSK 

' < Bfc*U JEl gt-lnil<Z)0. 5mM MgCh, 1 
mM EGTA-NaOH (pH7) £JOx, '^o<9 

[ 0 0 4-0] &^T\ flBl gtClmlORBSrJDx.r!7"- 
y V^VU^- { 1 8 0 0 0 r p m) -C5g?Kk 3® 
^^v/t^XLtg, 3 0 0 0 OGT10#Kifrfr£B£L 
T, ±fil£S&Lfc 0 rolfflf (JIBttttiffi) IH1/3S 
O^y-fen-^t GTF£JO£.Tg»*<OGTP»g£ 
.^ttt'UMt IT, 3 7°ClcM^.L 3 o£B«#U 
ISia*^*5^Tl 0OO0OGT3 0 ^is^gf LT 

[0 0 4 1] C<PttiR«l£\ fIiaffittffl«!<7>l/5»0 
20 RBtl:g«S*T0 , C3 0^BB««FLfcft, 4°CiC^ 
l^tl 0 0 0 0 0GT3 O^Hit^BIU ftfcftfci. 
flflc, i/4S<0 5 0%^y -fern— yi/Sr^4>RBSraS*D 
U Ii:i2'. 5mM — /Wt^tTV 

$^ 12. 5 /i g/ml tVl^f fe**3«tt>*2 5 

0/iM GTP& 1/2 5^jQx.T 3 7 0 C~C 3 0 ^Bfl*D 

Bii-fi/fU 3 0°C^^^T, 1 0 0 0 0 0 GT30 



30 



40 



1/2 5^CDRBG*tC^£ 



50 



itT0t:T3 O^PJffir^tfca, IOOOOOGT'30 

[ 0 0 4 2 ] J^TOtftflFtt* 0. 0 2% Tween2 
0, 1 0%^y-fen— yK^#ftTT-ffofc 0 
" (2) 

,±E (1) T-»feft/>ff I fi Jf S: R B TftR L 1 1 S f 
iftS^l Onig/mlfc L, fflt^*&*^JP^T3 5 
m^mt L3. O^KJiltLfcS, 2 0 0 0 0Gt20» 

20000GT2 o»BBii^«fT»e>nfca:iR 
ftSrRBI^SiSL. RB^StfrtTSt^B^Sr^fco 
(3) 7*77rt;UD-^*7A^D^^77^- 

±is (2) -ritrc^B^, 5 0%^yirD~yix^^ 

&RB^ i/4gjD^fc 0 r.tuSrSESH^SeR3 0 
mgSfc!) lml<Z)Pl ltyvp-^ (17 s/ b^vttJK) Sr 
^^P CT'¥Sr-ftL7c,- Pi l -t /up— ^(0*7 
jUlC^^r— vU ^7 ^5ftfO0. 1M NaCl 
-PCt^7^^»\ 3l*av^T0. l^bO. 8M 

NaCl -pccoiEI6jl8«^iaw8BSiK**7At-glt 

L, 0. 2^b0. 4M Na C 1 -C-j8aji"5PCil^ 
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(4) ^yl/itig 

JbE (3) TWeP C T^yPM-lOftO 

£^»0. 3M 'N a C 1 -RBffiWjftT^S-fbLfcG 
■3 0 0 0 SW*7A (Iy-tt8;v'y*^7^ 
2 1 mm X 6 0 cm) Cff^U 2 ml/^OiEii^Sfcil 

(5) ^4 Kn^T s<# '4 Yliy^v-^yjfyy^ 

±e (4) f»fcH»S:, ffei2mM y:/®?^hy 
$J±Wffim ( P H6. 8) tmtlW^^r 

s<&4 h%yJ* CSDRttlB ; 7. 5mmX 1 0 Omni) 
*-v>U 1 .2 4 0 0 mM(0 9 ^8t h!J 1> AffiB 
>m<DWM$i&Z)M 1 0 nil-CSBB U 150 mU<D»mV 
*ffii-SHAiS»S:K^Lfc. 

(6) S-t77P-^7A^^F^77^'- 
■±E (5) OH#£PCT-g|frU f^PCt?Iftl 

fcS -t7/P- ^^77^ {y 7J^\yT^&M ) 5'mmX 
2 Omm) IC^-Y— v> U P C fc S B COiE^IE 7 . 5 m 
Is av>TSBtTO^fe 2 0 0 mM NaCl <D&U 
m&*)M 5 mlT-SBB U 150 mM<0«a-Ci8ttW* 5 S 
lB:&*5j:l>*5 0mMQ*ST*Sttli-5S 2H#£S& 
Lfc„ S 2Si^iRB"CS4ff IT, ^^Df^^t 
-if I II»t Ufc 0 

(7) -^/<y b ^7-f — 

±RS 1 Ofi#£2 0 mM y h y ^AffiSiS 

(pH7. 6) T¥#(fcLfcTSK4vl/ AF-^!) 
>%7J± 0£V — afi ; 4mmX 8 mm) 2 
OmM V h }) 5 (pH7. 6) 

0d^20 OmMNa C l (DWMMSt^B. 4 mlX&M 
U 8 0 mM NaCl y 

-if I iJ^t L^Co 

[0 0 4 3] ^< LxfWc^^yDT^y^t-t' 

(a) ^ffl:ATP^yy^»HT, * £S&« 

(b> sirwattijHttffiffloaaito^-c, 
issaeK-efcs^ i>5ew*3 it5MA p 2 s^a^u: y 

[0044] (c) sgpH : ^-yy yiSSTt 

SpHtt6. 0Tfe5o 
(d) fi^Sffl : 3 7°C 



(9) #BB¥6 - 2 3 9 8 9 3 

ftxS i 5 ffl^ffitttt 1 " 0 *> 5o SDS-#y7* 
y 5 K^>ffi^»l- <t t) *fcfcJH£ffi(±» 4^5 

[0 0 4 5 ] (f ) : 2 5%^yiru-^i 0. 

0 2 y ;d-*v^f- 1/> y;v y*jy$u-Y 
^ pH6. 5, jaS-2 0tlcfcW4<i:t)-¥ 

10 ( g ) gtt^biR^^-ifog^tia^-cfc^cA 

MP, cGMP, Ca ? \ ^/KyaUyjo^liyl 

[0 0 4 6] (h) Pi# : 9 OmMCDNa C 1 *fcftK 
C 1 T«^«t5 c Sfc, ^7'nr^^t- if 

(i) &m ' ATPS:!)yS«4*kLt, *!>^6« 
C*iSflilw|»^yo y xofo^ir y v*5it>*^u 

20 y 

[0047] (3) £K»stt iflattttiisoaew^* 

T% "»/hff#ltt5fiKT-*)5^!>5eit*3it>'MAP 2 

7^yfHf7^^ft)yyttt5 0 fl-^-tw 

(k) Igp H : fa«^y ^NSq£TT*<DKgpl-m 
0 XhZ> 0 

[0 0 4 8] ( l ) flFffiigfi : 3 7 
30 (m)^ft:0. 5Mtfcthy^AO#tTT^^ 

y a- 7 s K^tt«*»t-<k 0 #*fcfii£ffitt**j 3 

coffin 2. 3^tf>£&«a s #>Q, ^02fi01 
6 L X tf^m&xrim 5 ^ ft o T V n 5 o 

[ 0 0 4 9 ] (n) : 2 5 % ^ V i? n — ;U fc 0 . 

tf\ pH6. 5, ifift-2 O^fcfcV^T'J"^ 1 
40 RB^jrf&So 

(o) Sttft :gt»^>^— ir^Stt^kH^TfcSc A 
MP^cGMP, Ca'\ y >&£t>'y >J!t 

[ 0 0 5 0 ] (p) PflS : 4 OraMONa C l SfcttK 

#%^iJ2 ^ >^r^— if I n— -y^* 

5Si^b*fKL7t^^7 e nx-r>^^-if I W 
6 0 p m o l e s K7'd 77- if Lys-C 

50 (Boehringer Mannheim G m b 



(10) 

17 

H) XTMit U C,(D%7J* (RP- 3 0 0, A p p 1 
ied Biosystems Inc.) £rffll/ N T$[ 

tsssai}aff^o^h^7 7>f"S:ffofc 0 o. i%hu 

^D-7f^77-fH:iO»fiU, y^^Vt- (A 
pplied Biosystems Inc., 47 

7 A) £ffl^TrsygK5fl&ft£Lfco 

[0051] 2K06: E?>J*^E?'j#*3 0 



2 K 1 3 




SOE?M 


**3 


1 


2K 1 9 




f*3 


2 


2K2 0 


eju 


^cDE?'Ji 


H§-3 


3 


2 K3 3 




SE<DE?<J1 




2 K 3 5 


EW 


^coE^'JI 


*#3 


5 


2K3 7 


E?« 


gcoE^tJI 


**3 


6 



±BSB(O^<y 0 ^-Y(D0'hs 2K3 5 #±1*2 K 3 7 £0 
T^/KE^JSrtfct-H E?"J»OE?iJ#*3 7 KifSftO 
-fe^^^7^-^"^J:l>'ia^J#^3 8{Cfa«^r>^ir 

DNA&r^^V— h t Lt\ S a i k i feOM5SLfc 20 
^y^y-if fx^fy P7^y 3 /S(PCRS: 
Nature, 3 2 4, 1 2 6 (1 9 8 6) ) l^fCT 
«e^*B£*TofCo -t<0^*,.E?iJ«OE?'JS-§-3 9 

fc JBtf* $ fr<Z> E?«-efco fee 

[0 0 5 2] 3ElcE?"J*^E?tJ#*3 9lc^i-I^iJ5r^ 

(I^^)I^iff4 0) U 5' 

PT«UcDNA^n-yj7^ y— -V^i" Sfc 30 
ft^P-^tlfco cDNA7^f /7 y— ttrfJ&Ofc 
© (CI one'techtt) SrSJffl L7t D r.tl/tt7 ^ h 

fccDNA^A g t 1 ll:#ALfct«)T*)5o Sfet- 
4 8°CtW7'!J^XLXlSSC (0. 3M 
^b^hy^^ 0. 0 3M 

y ^A^bfcaaffiafc) N 3 5°cT^i-^>r tin* 

9, *t)6 0^<D^D-^b lffl^fitt^o— > (#3 
1) ^|/: 0 #3Hffil. 3 k >f-->SrS 

t^pUCl 9l:t7^'D-^y^LTDNAE 40 

SBSr7'n— LTfflv\ Srfcfc^n-^ (#11) £ 
^7c 0 # 1 1 Vt- Ml, *n-y#3 l<DE?'Jtf> 
i£f>;£i>fc*§* !K **J1. 2 k bco*f $"Cfeofc 0 Pi# 
OEWSrSISU S4 2 07 ;;l?M^-7V y 
-xVv^ yv-j* (ORF) 0?#ftSr?ftKLfc o ^ 
^o7;y »E?tJ*5 iVittSEMSrE^Ja^EyJ** i 
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Goedertb^S (Neuron, 3, 519- 
5 2 6 (1 9 8 9) ) fcJptTt MOJBA*6>tttiJ»3HL 

it. -mwmm$momm%2 khmm>t $ /mi 

T-yy^ftl/:^ 1MSI, 2 OmM^f^T; 
itf5 0mM!Jy8tH) £A&£tfpH8. 5 CO I*® 
?l£*T\ ?l>S&»«)l/2 0 (fi*Jt) ^>K7'd 
77- if Ly s-C (Boehringer Mann 
heim GmbH) SrBsjDLT, 3 7lCT'2fiFBB* 
ffiitL± 0 ±f&Ltz^7*i- hit, 

h^5 7>r— "C^BfUfco :ott^7^iic^7A 

(Bake rbond, 4. 6 mm X 5 cm) Sr^ffi ^ 
iiSiKi LTttO. 1% h y y^n^tfi, Tir h-h 
y/ut-f y>^uy<y-/KD»-&SfflE (»£Jt3 : 7) £ 
£jgg£0> 0 7 0 %*r-i:»4gEt?J«JD $^c 0 

[0 0 5 3] JWc* [y-"P] ATP*ff 

Try^BMbLfco "PT-SKSftfc^^Kotw 

tt3o«msn, JgttKSKp.Kl, pK2j^J:I>'pK3 
Mt^ATP Srfflv^TtlRHSI-^ ^^fiKSr y vIMfc 

Ufco ^^/:pKl, pK2*5«tU«pK3<^-tiX^ f 
iXOB^tt s ^7'07^y^yf- (App 1 i 
ed Biosystems 477 A) SrfflU^T^ 
f-KcDr^y^E^J^WLfc 0 KlttE^I 
3c<7>E?IJ#-§- 2 KlBftOT S J »E?0*C 16 8#|^< 
yy^bl8 2#^ 1 JvVd5^7 , f K2lil 
3 3#@£Oir y 1 6 6#lcoy v^ic^^:/^ 

Kx K3tt3 0 7#g(0iry 3 4 9#l<7)y 

trS5^^K"C*t), pKl, pK2*3iU«pK3© 

>ttDTT#4TtPTH-ft KD77^V*Ifil 
TDTTttJDtt££/SU F TH-ir y v££ Cft^r 
t^^PbtlTV^ (Meye-r fj, F E B S Let 
t . , 204, 6 1 - 6 6 (1 9 8 6) ) . ISMSRl?. y V 

^u^=>Sr4jS:L>tv\ :tiniotpK 1 -ettE?0 

a<7)E?'J#*2^E«t<OT^yKE?'J^*3rtS 1 .7 7# 
g^iry>^v p K 2T121 4 4#gC0ir y 1 4 7 
S@(^^v^-^y^ N p K3Ttt3 l 5#S£0ir y >^ 

v^mtztix^z^tmmLtc* 

[0 0 5 4] Z(D&m^^^X, E?'J*OE?(#-S-2 

(cfEft^r ^ y»E5»J"Ci 4 o#icoir iJy^b i 5 i 

#gOT^^r^y|-^5^^ Ktwfc^T 1 44#iO 
ir y 1 4 7 feit^i 4 

4#Btf>i?y>ti4 7#gto^u7f-^>OfS]^-^y > 

S6S**A Lfc 3 oo^f K (^ti^tbE?!J80E?y 
#-§■4 1, 4 2iBj:0 ; 4 3) 3 0 6#gC0yv>^ 
5>3 l 7#l(or;v*-yi:iS^^f KI-^^X3 l 
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5#gcoir y y\^]) >ifc£Sr*AL*:^^ K (E?>J« 
cOE?iJ#^-4 4) fc-g-rftU -^ti-?ti^KLHi^^L 

^ol^ItiaoT, .l4 4#S(OtyyS:#Sfti:. 
EtrfSttPS i 4 4 gift, i 4 7#@oo* vir^-k 

#^i^l«tf[PTl 4 7}viffioit>'3 15#|-(0 
-try >£#mftlciSigrf£#CPS 3 i 5ftft£»f&L 

[0 0 5 5 ] ^SSfC£J!£y ytttlltt) 

(O, ZtivZ ^of^f if I I T'U ^1? 10 

Oyf^y^ (Toubinb, P r o c . Natl. 
Acad. Sci. USA, 76, 4350-4354 
( 1 9 7 9) ) T-itig?Lfc 0 *rO&H, Hftijcft-CteJIft 

g^/h$d^o/t 0 SfcglPS 1 4 4 gift, #iPT 1 4 7 
mfr&iU^CPS 3 1 Sgiftt^SJCtt^V^Ttt, K 

S 1 4 4 6tft*sJ:t>*JtPS 3 1 5gtftiit«ftlS^*a s 

[0056] ^nb<o*ft^i>sair*SKt 

7 [ dt^ >*^-if I lc <£ 5 y ^SMt&WT<z>«fc5*-l* 
^S&W^i^Jffiy >»<fc;S(w^!>^D-r>r if 

3 I T-y V^LLTc^^ieSlC (-y- 32 P) ATPf 
lETib^lf^Tt^^'D if I SrfEffl 

$^7c^r jw,y ^iwk^aLfc^ ^aa«<o^&te 30 

ry v^ft^3i^7L/crt^^t>^Tfco/c 0 jwc** 
7" D T y f v*^-if I t I I cDf£ffl&Jfc«1--£fcfc, * 

±0 Z Utau-i 5tft(±flBrt(c#4-f5IE 

« 4 * *a estt ^asaa </phf * e&attic y >- 
BHtstifc* !>aasf t^SiCttis^t £^T^5#cft 40 

T'fetK -^ttp t a utnMPHFf^SD^ft 
5/7^>^OSg^ t a u - lfitfttOS/Ctttty V» 

r>7'or-< if 1 -r-y Vffi<bLTl;«*lfl 

^ft*** 1 ^* < fcofc^V Kfix t a u - lStft 
tS)CL>i^o7t 0 r^C^fL&tp t a uftftiOfi^ 

«jfera«snfc„ 50 
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[0057] EA±cDg*^e> s &$mo«$m% 2 t^ia 
ft or s y KE?ij^*5v^t i44tiotyy, 147 
#1^1/^^ 1 7 7#gcoi? y >£J;t>'3 1 5# 

ntct $m&W*&Wt IT^^7'07^ if 1 

8rflF/B£*3i\ PHFf^M U V'iWt fc y > 

HJS#J2 

-ft«5g*ia?iJ*(OE?iJ#-& 2 \zfSM<07 5 y &EWT 
iJW^^Ifif&^ , )7 , of-l' >*^-if I IT-y 

viMfcbfca* Cr- 3, P] ATPS4Tt#? 

xr-if Ly s-cvmmmitLtca mmmitmm 

KLT^PfrE^aiAy*:^:^ K * t*-^&^j£U $ 

SLfco r^b^^KHT^/^E^W(-J: f 9, 
H160!liOpKi, pK2*5j:t>*pK3lcffiS1-5ri 
2 s fltB£*U :tib^^7'nr^ >-=^— if I Cio 

^7'f K^, ^firppKl, ppK2:fo£U<pp 
K3tnf*o -tix-etbCor5yKE?iJ»tfflc*3VN-c, * 
tfetfli &i*i«icPTH-r sy&as-fey v^fctt^u^- 

^Ty ^^bfflffiSrfl^Lfcfc ^5, P pKl*d*5^T 

ttEyya<!OE?ij#-s- 2 ici^cor s y KEy«ic*3ft 5 1 

7 3#@C0^U^-^>, ppK2Tttl41#lWt!) 
> N ppK3ttt3 0 7t@<Oty>t 3 2 4tlOt 
y >^^i)7'nt^ tf I {^X-oXV >mt^n 

nsfefli 3 

EJ'J*^E?iJ#*4 5 (cEfWr ^ y KE?«JT*$n5 
p x-f >^^"-if I "C y ^Kft Lfc^\ K^^^ Klwtt 

^nr^f^Mi i T-^fey v»{bi-s£ti-i 
9, ^co— ^^^^^n-r^v^-^-if i -ey >mt-f 

^bOtu^(0-<7'^ K£OT 5 y KEJU^tff *lt« Lfc t 
w 5, E?0*(OEyy#-§-4 5 CifE^coT ^ y'KE?'JI-*5 
^T6f 1^7i/^y|:ftat5PTH-75;8^ 
y Vg^btiJTftPTH-* l/^-^>X'feo^:cOlC^L, 
y >&Xtfk -C 14 P T H — r t K d - a - T ^ y ISKO D 
TTttADftT-feofco 4*3, EIE?'J(wfc^T 1 OflO 
ir y >-{Cffii-t-^PTH-T^ y^tt, ^fntPTH 

[0 0 5 8 ] rO^m^^b, E?'J*^E5fl#-g-4 5iCf£ 
fc^r ^ y ^E?iJT^^^5^^ KO^^T'pf^y 

*-^-if i ic±sy ?^of>f>tt" 
if I I Ic Xo i 0#i(Dir y >ooy vBMb&s&B-Cfe 
9, ^^cf^f^t- fe'll-isy >8MtOgB 



(12) 



«H¥6 - 2 3 9 8 9 3 



21 

itL\t 6 # @ (75^ Ual-- VT-fc 5 ^ t j&sfc*>o fc 0 

n x-f >*^-if I T y vBHfc L7c3\ KKtt 
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E?»Ja<OE5iJS-S- 4 7 diEStOT S y BfflfiyilT** SftS 

v*^-— If I-cy>BMkS:K**:fcr5, *Ptf>& 
[0 0 6 0] 

[0 0 6 1] 

[E5>J*1 E5fl#* : l . • 

E?'J<0*£ : 1 9 3 2 

ethos": «« 



to 'genomic RNA 



E^'JOS^ :cDNA 



E5« 

GGCCMGAGA ACGAAGTCTT TTTTTTTTTT TTCTTGCGGG AGAACTTAAT GCTGCATTTA 60 
TTATTAACCT AGTACCCTAA CATAAAACAA AAGGAAGAAA AGGATTAAGG AAGGAAAAGG 120 
TGAATCGAGA AGAGCCATC ATG TCG GGG CGA CCG AGA ACC ACC TCC TTT GCG 172 
Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala 
1 5 10 

GAG AGC TGC AAG CCA GTG CAG CAG CCT TCA GCT TTT GGT AGC ATG AAA 220 
Glu Ser Cys Lys Pro Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys 

15 20 25 

GTT AGC AGA GAT AAA GAT GGC AGC AAG GTA ACC ACA GTG GTG GCA ACT 268 
Val Ser Arg Asp Lys Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr 

30 35 40 

CCT GGA CAG GGT CCT GAC AGG CCA CAG GAA GTC AGT TAC ACA GAC ACT 316 
Pro Gly Gin Gly Pro Asp Arg Pro Gin Glu Val Ser Tyr Thr Asp Thr 

45 50 55 

AAA GTC ATT GGA AAT GGG TCA TTT GGT GTG GTA.'tAT CAA GCC AAA CTT 364 
Lys Val He Gly Asn Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu 
60 65 70 75 

TGT GAC TCA GGA GAA CTG GTG GCC ATC AAG AAA GTT CTT CAG GAC AAG 412 
Cys Asp Ser Gly Glu Leu Val Ala lie Lys Lys Val Leu Gin Asp Lys 

80 85 90 

CGA TTT AAG AAC CGA GAG CTC CAG ATC ATG AGA AAG CTA GAT CAC TGT 460 
Arg Phe Lys Asn Arg Glu Leu Gin lie Met Arg Lys Leu Asp His Cys 

95 100 . 105 

AAC ATA GTC CGA TTG CGG TAT TTC TTC TAC TCG AGT GGC GAG AAG AAA 508 
Asn lie Val Arg Leu Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys 
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110 115 120 

GAT GAG GTC TAC CTT AAC CTG GTG CTG GAC TAT GTT CCG GAA ACA GTG 556 
Asp Glu Val Tyr Leu Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val 

125 130 135 

TAC AGA GTCGCC-AGA CAC TAT AGT CGA GCC AAG CAG ACA CTC CCT GTG 604 
Tyr Arg Val Ala Arg His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val 
140 145 150 155 

ATC TAT GTC AAG TTG TAT ATG TAC CAG CTG TTC AGA AGT CTA GCC TAT 652 
lie Tyr Val Lys Leu Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr 

160 . 165 ■ 170 

ATC CAT TCC TTT GGG ATC TGC CAT CGA GAC ATT AAA CCA CAG AAC CTC 700 
He His Ser Phe Gly lie Cys His Arg Asp He Lys Pro Gin Asn Leu 

175 180 185 

TTG CTG ;GAT CCT GAT ACA GCT GTA TTA AAA CTC TGC GAC TTT GGA AGT 748 
Leu Leu Asp Pro Asp Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser 

190 195 200 

GCA AAG CAG CTG GTC CGA GGA GAG CCC AAT GTT TCA TAT ATC TGT TCT 796 
Ala Lys Gin Leu Val Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser 

205 210 215 

CGG TAC TAC AGG GCA CCA GAG CTG ATC TTT GGA GCC ACC GAT TAC ACG 844 
Arg Tyr Tyr Arg Ala Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr 
220 225 . 230 235 

TCT AGT ATA GAT GTA TGG TCT GCA GGC TGT GTG TTG GCT GAA TTG TTG 892 
Ser Ser He Asp Val Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu 

240 245 250 

CTA GGA CAA CCA ATA TTT CCT GGG GAC AGT GGT GTG GAT CAG TTG GTG 940 
Leu Gly Gin Pro He Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val 

255 ' 260 265 

GAA ATA ATA AAG GTC CTA GGA ACA CCA ACA AGG GAG CAA ATT AGA GAA 988 
Glu He He Lys Val Leu Gly Thr Pro Thr Arg Glu Gin He Arg Glu 

270 275 280 

ATG AAC CCA AAT TAT ACA GAA TTC AAA TTC CCC CAA ATC AAG GCA CAT 1036 
Met Asn Pro Asn Tyr Thr Glu Phe Lys Phe Pro Gin He Lys Ala His . 

285 290 295 

CCT TGG ACG AAG GTC TTT CGG CCC CGA ACT CCA CCA GAG GCA ATC GCA 1084 > 
Pro Trp Thr, Lys Val Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala 
300 305 310 315 

CTG TGT AGC CGT CTC CTG GAG TAC ACG CCG ACC GCC CGG CTA ACA CCA 1132 
'Leu Cys Ser Arg Leu Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro 

320 325 330 

CTG GAA GCT TGT GCA CAT TCA TTT TTT GAT GAA TTA CGG GAC CCA AAT 1180 
Leu Glu Ala Cys Ala His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn 

335 340 345 

GTC AAA CTA CCA AAT GGG CGA GAC ACA CCT GCC CTC TTC AAC TTT ACC 1228 
Val Lys' Leu Pro Asn Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr 

350 355 360 

ACT CAA GAA CTG TCA AGT AAC CCA CCT CTG GCC ACC ATC CTT ATC CCT 1276 
Thr Gin Glu Leu Ser Ser Asn Pro Pro Leu Ala Thr He Leu He Pro 

365 370 375 

CCT CAC GCT CGG ATT CAG GCA GCT GCT TCA CCG CCT GCA AAC GCC ACA 1324 
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23 24 
Pro His Ala Arg lie Gin Ala Ala Ala Ser Pro Pro Ala Asn Ala .Thr 
380 , 385 390 395 

GCA GCC TCA GAT ACT AAT GCT GGA GAC CGT GGA CAG ACC AAT AAC GCC 1372 
Ala Ala Ser Asp Thr Asn Ala Gly Asp Arg Gly Gin Thr Asn Asn Ala 

400 405 410 

GCT TCT GCA TCA GCC TCC AAC TCT ACC TGA ACAG CCCCAAGTAG CCAGCTGCGC1426 
Ala Ser Ala Ser Ala Ser Asn Ser Thr Stop 
415 420' 

AGGGAAGACC AGCACTTACT TGAGTGCCAC TCAGCAACAC TGGTCACGTT TGGAAAGAAA 1486 ' 
ATTAAAAAGA GGAAAACAAA AACAAAAACA AAAAACCCCG GCTTTGGTTT GTTTCTTCTT 1546 
TCTTCTTTTC CTCTATTTTC TTTTTTAAAA ATCTGTTTCT CCTTTTAAAA AAATTAAGAT 1606 
" GAAGTCAAGT CTGATGTCAT GGGTAACCCC ACCTACTTGG AAGGCTGAGT CTAGAGGTTT 1666 
ACAGCTCAAG CCCATGCTGG ACTACAGTGG GAGTCCAAGG CCAGCNTGGG CAACTTAAAA 1726 
AGAACTTGTT TCAAAAACGA CAAAGTTGGC TGATAATATG GCTCTCCAAG AGCCACAATA 1786 
AATAAATATG TAAATAAACT CAAATAAGTC TTGTAATTTA AATTACACTA AACTAGGTTA 1846 
'' ACTTTTAAAC TCTCATCTTT AAGAACTACA GGTTTAAAAA CCCAACGGTT GTTTTATGTA 1906 
TTAGGGAAAA ATGAAAAATC TAATATAAAA AGAAGCAGCA ACAGCAGCAG GAGCCAACCA 1966' 
AAGGAT 1972 
N : 

[0 0 6 2] E?IJ#f : 2 ' 

%m<DS:£ : 3 5 2 

ie?u- 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

1 ^5 .10 15 

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala 

35 40 45 

Gly lie Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val 

50 55 60 

Thr Gin Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp 
65 70 75 80 

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys lie Ala Thr Pro 

.85 90 95 

Arg Gly Ala Ala Pro Pro Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg 

100 105 110 

He Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly 

115 120 125 

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser 

130 135 140 

Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro 
' 145 150 155 160 

Pro Thr" Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys 

165 170 175 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

180 185 190 

Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp Leu 
195 200 205 
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25 26 
Lys His Gin Pro Gly Gly Gly Lys Val Gin lie Val Tyr Lys Pro Val 

210 215 220 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn lie His 
225 230 235 240 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 

245 250 255 

Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu Asp Asn lie Thr 

260 • 265 270 ' 

His Val Pro Gly Gly Gly Asn Lys Lys lie Glu Thr His Lys Leu Thr 

275 280 285 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val 

290 295 300 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser 
305 310 315 320 

Asn Val Ser Ser Thr Gly Ser lie Asp Met Val Asp Ser Pro Gin Leu 

325 330 335 

Ala -Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gin Gly Leu 
340 345 350 

[0 0 6 3] iE?"J#* : 3 Y v*— : 

ia?y<o§£ : 1 8 4 nn<omM : ^y'f- k 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

1.5 10 .15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 
20 25 30 

) ' Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

35 40 45 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

50 55 60 

Thr' Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 
65 70 75 80 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

85 90 95 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 

100 105 110 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser' Leu 

115 120 125 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys lie Glu Thr 

130 135 140 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 
145 * 150 155 160 

Ala Glu lie Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 

165 ■ 170 175 

Arg His Leu Ser Asn Val Ser Ser 
180 

[0 0 6 4 ] E?'J#-8- : 4 V 'K D v>- : EflStt 

E5"J£>*$ : 1 7 6 EJlJOffiS : ^f^~ K 

EJ8 
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27 28 
Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

1 5 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

35 40 45 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

50 55 60 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin lie Val 
'65 70" 75 80 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

85 ,90 95 

Gly Asn lie His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 

100 105 110 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu 

115 120 125 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

130 135 140 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 
145 150 155' 160 

„ Ala Glu lie Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 

165 170 175 

'[0 O 6 5] E^IJft-g- : 5 htfPv*— : EJIHfc 

iE?ijtf>*£ : 1 6 7 - mwmm : s<7*3- K 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

1 5 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

35 40 45 . 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser 

50 55 60 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin lie, Val 
65 70 75 80 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

85 90 95 

Gly Asn lie His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 

100 105- 110 . 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu 

115 120 125 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

130 135 140 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 
145 150 155 160 

Ala Glu He Val Tyr Lys Ser 
165 

[0066] ie?ij#* : e mzwm : T % J & 

ffi?l|CQ* £ : 3' 8 h * D v- : jEgUR 



(17) #§l?6 -2 3 9 8 9 3 

29 . 30 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

1 5 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro 
35 

[0 0 6 7] KyiJ#f - : 7 h #P v?- : MMR 

I£?lJ(Dfi£:33 EyjOSBS : K 

Ser Pro -Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

1 5 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 
20 



Thr 

[0 0 6 8] EJUS* : 8 



25 30. 



Ser Pro Gly Ser Pro 
1 5 



Ser Pro Gly Ser Pro Gly Thr, Pro 
1 5 



[0 0 7 0] : 1 0 

10 E?9tf>*£ : 1 8 1 

b^Pv^ : mm 



[0 0 6 9] E?«## : 9 
EJHOftS : 5 

e?ijos : r^jm. 

e?u 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

15 10 is 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 

20 25 30 

Lys Ser Pro Ser -Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro 

35 40 45 

Met Pro Asp Leu Lys Asn Val "Lys Ser Lys lie Gly Ser Thr Glu Asp 

*50 55 ' . 60 

Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin lie Val Tyr Lys Pro 
65 70 75 80 

Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn lie 

85 90 95 

His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu 

100 105 110 

Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu Asp Asn lie 

115 120 125 

Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu 

130 135 140 

Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He 
145 150 155 160 
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31 32 
Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu 

165 170 175 

Ser Asn Val Ser Ser 
180 

[0 0 7 1 ] E?IJ## : 1 1 ^o^:!!* 

Eyy<0*£ : 1 7 3 mwmm : k 

R$\\(Om : 7 S J K 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

1 5 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 

20 25 30 

Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro 

35 40 45 

Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp 

50 55 60 

Leu Lys His Gin. Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro. 
65 70 75 80 

Val Asp' Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He 

85 90 95 - 

His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu 

100 105 110 

Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu Asp Asn He . 

115 .120 125 

Thr His Val Pro Gly" Gly Gly Asn Lys Lys He Glu Thr His Lys Leu 

130 135 140 

Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He 
145 150 155 160 

. Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
165 170 
[0 0 7 2 ] K58#-g- : 1 2 hstfn^— : K«#t 

SEJ'JCOS ^ : 1 6 4 KyjOaSI : ^7*^ K 

EJ«. 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

1.5 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 

20 25 30 

lys Ser Pro "Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro 

35 40 45 

Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp 

50 55 60 

Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro 
65 70 75 80 

Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He 

85 90 95 

His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu 

100 105 HO 

Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu Asp Asn He 
115 120 125 
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33 34 
Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu 

130 135 140 

Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu lie 
145 150 155 160 

Val Tyr Lys Ser . 
[0 0 7 3] £?"]#•§- : 1 3 h # n v 5 — : fill* 

lEflnoft £ : 3 5 mwmm : K. 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

1 5. 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 
20 25 30 

Lys Ser Pro 
35 

[0 0 7 4] E?l]#-§- : 1 4 h ^ P : HWtt 

E?ij©ft s : 3 o ' mwmm : k 

E^J ■ 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

1 5 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr 
20 25 30' 

[0 0 7 5] E?IJ#-S- : 1 5 b JKo i?— : iE«*ft 

mw&z : 1 7 8 mw'mm : k 

E?"J 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

1 5 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 

20 25 30 

Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp 

35 40 45 

Leu Lys Ash Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu Lys His 

50 55 60 . , 

Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val Asp Leu ■ 
65 70 ' 75 80 

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His His Lys 

85 90 95 

Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys 

100 105 110 

Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr His Val 

115' 120 125 

Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr Phe Arg 

130 135 140. 

Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val Tyr Lys 
145 150 155 160 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val 
165 170 175 

Ser Ser 
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35 36 
[0 0 7 6 ] IS?iJ#^§- : 1 6 h* 0 ^-: 
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EJB^S! : 7^1 ■ 
I£?IJ 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

15 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 

20 ^ 25 30 

Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp 

35 40 45 

Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu Lys His 

50 55 60 

Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val Asp Leu 
65 70 75 80 

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn lie His His Lys' 

85 ' 90 95 

Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys 

100 *105 HO 

Asp Arg Val Gin Ser Lys lie Gly Ser Leu Asp Asn lie Thr His Val 

115 120 125 

Pro Gly Gly Gly Asn Lys Lys lie Glu Thr His Lys Leu Thr Phe Arg 

130 135 140 

Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu lie Val Tyr Lys 
145 150 155 160 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
165 170 
[0 0 7 7 ] -E^liS-S- : 1 7 : EW* 

E?«0)*s : 1 6 1 E?y^aa = k 

E?litf>§! : 7S>>» 

EM 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

1 -5 10 .15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 

20 25 30 

Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp 

35 40 45 

Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp Leu Lys His 

- 50 .55 ' 60 . 

Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val Asp Leu 
65 70 75 ' 80 

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His His Lys 

85 1 90 95 

Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys 

100 105 HO 

Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr His Val 

115 120 125 

Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr- Phe Arg 

130 135 140 

Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val Tyr Lys 
145 150 155 160 
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37 ' 38 

Ser 

[0 0 7 8 ] E?U#* : 1 8 h jKd i/- : K«« 

: 3 2 E?>J<0«3S : K 

EJUOS : 7 5--/* 

EM 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

1 5 10 15 

Arg GlaPro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 
20 25 30 

[0 0 7 9 ] E?'J#^ : 19 h : ESIft 

E?IJOS£ : 2 7 E^IJOaS : K 

E?lJ<0S:75/» 

E?'J 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 
1 5 10 15 

' Arg. Glu Pro Lys Lys Val Ala Val Val Arg Thr 
20 25 
[0 0 8 0] E^JStt : 2 0 h*P^:i«« 

E?ijtf>*£ : 1 5 2 mwmm : ^Tf^- K 

E?« 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

15 10 15 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

20 25 30 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin lie Val 

35 40 45 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

50 55 60 

Gly Asn lie His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 
65 70 75 80 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu 

85 90 95 

Asp Asn lie Thr His Val Pro Gly Gly Gly Asn Lys Lys lie Glu Thr 

100 - 105 * 110 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 

115 120 125 

Ala Glu He Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 

130 135 140 

Arg His Leu Ser Asn Val Ser Ser 
145 150 
[0 0 8 1 ] E»f : 21 ' 10 : tE@(#t 

EJWSS : 1 4 4 E?IJC0S3B : K 

E?fl 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

15 10 15 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser 

20 25 . 30 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 
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39 40 
35 40 45 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

50 55 60 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 
65 70 75 ' 80 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu 

85 90 95 

Asp Asn lie Thr His Val Pro Gly Gly Gly Asn Lys Lys lie Glu Thr 

100 105 110 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 

115 120 125 

Ala Glu lie Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
130 * 135 140 

■ [0 0 8 2] EJUS* : 2 2 h #P v^— : 

' E?'JOg £ : 1 3 5 ' EM?** : K 

E^M :T^;m 

Efl! 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 
^15 10 15 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

20 25 . 30 "! 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 

35 40 45 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

50 55 60 

Gly Asn lie His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 
65 70 75 80 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu 

85 90 95 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

" 100. 105 110 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 

115 120 125 

Ala Glu He" Val Tyr Lys Ser 
130 135 
[ O'O 8 3 ] IBIS'S- : 2 3 EM^S £ : 1 4 8 

EJ«)ft£ : 6 ' ' ; E«CDS:T$y|fc 

E?!l<0S! : h 7}f P v?— : Hf($: 

h : mm mwmm : k 

E?"J<B»S : K 

Thr Pro Pro Lys Ser Pro 10 

15 - 

[0 0 8 4] EyUS-S- : 2 4 
EM 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

15 10 15 

Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp Leu 

20 25 30 

Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val 



(23) ffl¥6 - 2 3 9 8 9 3 

41 & 
35 40 45 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His 

50 55 60 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 
65 70 75 80 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr 

.85 90 95 

His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr 

100 105 110 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val 

115 120 125 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser 

130 135 140 

Asn Val Ser Ser 
145 

[0 0 8 5] -E?IJ#*-: 2 5 h # n v?— : jEfilUR 

e*j©* $ : 1 4 o mm^m : K 

mm 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

1 5 10 15 

Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu 

20 25 30 

Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val 

35 40 45 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His 

50 55 60 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 
65 70 75 .80 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr 

85 90 95 

His Val Pro. Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr 

100 105 HO 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val 

115 120 125 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro . 
130 135 140 

[0 0 8 6 ] i££4#-5§- : 2 6 h* e nv- : Effltt - 

Ejyoas : 1 3 1 mwmm : k 

EJU 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

1 5 10 -15 

Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu 

20 25 30 

Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val 

35 40 45 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn lie His 

50 55 60 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 



(24) 



6-239893 



44 



43 

65 "70 75 80 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn lie Thr . 

85 90 95 

His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr 

100 105 110 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu lie Val 

115 120 125 

Tyr Lys Ser 
130 

[0 0 8 7] E?!l## : 2 7 h *' D ^ : K** 

E?ijog$ : 1 8 mmmm : k 

mm 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val 



1 - 
Ser Ser 
[0 0 8 8] E?B#* : 2 8 
IE?iJ<Dft£ : 1 0 



10 



15 



Ser Pro Yal Val Ser Gly Asp Thr Ser Pro 
1 5 10 

[0 0 8 9]' E59#"& : 2 9 
. E?'Jtf>* £ : 1 O 

E?IJ<0«« : -i^f" K 



10 Ala His Pro 7rp Thr Lys 

1 5 

[0 0 9 1 ] iS^J#* : 3 1 
"E?'Jtf>*£ : 2 5 



20 



Ser Pro Arg His Leu Ser Asn Yal Ser Ser 
1 5 10 

[0 0 9 0] EJUS* : 3 0 
E50<E>*S : 6 

EM 

Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro Asp. Arg Pro Gin 

1 5 10 15 

Glu Val Ser Tyr Thr Asp Thr Xaa Phe 
20 25 
Xaa : *|I)£fD7 5 

[0 0 9 2] : 3 2 : K 

E?IJO*$ : 1 4 fiK 
E?»JOS :T^y» : ^> 

EM 

Val He Gly Asn Gly Ser Phe Gly Val Val Tyr Gin Ala Lys 
1 5 .10 

[0 0 9 3] E2?'J#* : 3 3 h # n ^- : EgStfc 

E5«Jtf>*$ : 2 1 E?"J^«S : K 

EM^S : 7^y|£ 



(25) ffl?6 - 2 3 9 8 9'3 

45 M 



E?S 

Gin Thr Leu Pro Val He Tyr Val Gin He Glu Tyr Gin Pro Val Asp 

15 '10 15 

Pro Xaa Ala Xaa His 
20 

Xaa \ %m%07 ^JWi 
[0 0 9 4] : 3 4 EM£*S : K 

1E?IJ^S$ : 2 5 fiiS. 
EyjOShTS/K 

E?« ' 

Leu Pro Asn Gly Arg Asp Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu 
15 10 15 

, Leu Ser Xaa Asn Pro Pro Leu Ala Thr ■ 
20 - 25, 
Xaa : *^7^i 
[O 0 9 5 ] iE^ij#^: 3 5 . ^ E*W>«S : K 

EMOft $ : 2 9 , fi« 

E?'J<E>?g : " : 

EJfl 

Val Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Leu Ser Arg 
.1.5 10 15 

Leu Leu Glu Tyr Thr" Pro Pro Ala Arg Leu Thr Pro Thr 
20 25 
[0 0 9 6 ] IE?"J#^ : 3 6 10 BfWUm : K 

E^tJOft^ : 3 0 ' - iSJi 

■ ia?y 

Val Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Leu Ser Arg 

1 5 10 15 

Leu Leu Glu Tyr Thr Pro Pro Ala Arg Leu Tyr Pro Leu Ala 
20 -25 30 

[0 0 9 7 ] E?y##- : 3 7 «<0» : — #ft 

E^JOSS : 2 3 KSkVt 

ACN CCN CCN GAG GCN AH GCN YT 23 

N : 7 » W : A or T Y : C or T 

[0 0 9 8 ] E?1J##- : 38 : — #SS 

E?IJ<Oft£ : 2 0 h^Pv— : HJHtK ■ 

&&wm : K» E?«<0«SI = ftii^K (TV^ir v^7 4 ^^ -7-) 

EW 

CTY ATR TGN GGN GGN CGN KC 20 

N : A J "» Y : T or C R : A or G K : G or T 

[0 0 9 9 ] : 3 9 20 ||G9$: : 

E^JOftS : 5 6 htffnv— : H®l#t 



(26) »M¥6 -2 3 9 8 9 3 

47 48 

. ACG CCG CCG GAG GCA GTC GCG CTT TGT AGC-CGT CTG CTG GAG TAT ACC 48 

CCC CCG GC 56 

[0100] E?IJ#* : 4 0 M?>m : -#» 

E?«£>* S : 4 1 ' h # P v?- : EflM* 

E?'J©l!!:Rlfe EyiJ0>»SS : te^©^ (7>^ir>*7'7>f -7— ) 
EW 

CTY CGN TAG CGN GAA ACA TCG GCA GAC GAC CTC ATA TGN GG 41 

N : 4 J y y Y : T or C 

[0101] E50#* : 4 1 E?ij^«a 

E?UO* ^ : 12 4*«Sr*i"ia-S- :modified-site ( y 

E?«oa:T5y» ft) 

, E?"J 

Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg 

1 5 10 

[0102] E?'J#-g- : 4 2 E?lJtf>4*« 

E?IJ<?5*S : 1 2 10 i|#»£*-t*E* :modif ied-site ( ]) 

Eyuoi! : ts/k v ft) 

Ser Ser Pro Gly Ser Pro' Gly Thr Pro Gly Ser Arg 

1 5 10 • 

[0103] e?ij#* :43 . mmoftm 

E?!l<0* $ : 1 2 :modif ied-site ( y V® 

lE^lJO® : T^/g? ft) 

hsKnv 5 - : EflMK. #£ffig:5, 8" 

E?!l£>flSB : ^y'f- K #iaSr*^L^c^^ : E 
E?0 

Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg 

1*5" .10 

[0104] E?fl#* : 4 4 E?8<0»» 

EJlJOftS : 1 2 20 »»$:*"flE-g- :modified-site (P^® 

EJ^S! : ft) 

htfPv*— : EflMK- SSfii : 1 0 

tiLfW&M : K WtftSrft^ Lfc^fe: E • 
E?IJ- 

Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg 

1-5 10 

[0 1 0 5] EJ'IS-S- : 4 5 ■ h # * ; ESM* 

E5"JO*£ : 1 5 ■ K 

E?'J£>si :7^;m 

Mm 

Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 

15 10 15 

[0106] E?'JS-§* : 4 6 F^v-: E«:R 

E5lJtD*£ : 3 4 E?IJ<OaS : -<7^ K 



(27) 
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49 



50 



Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro 

1 5 10 15 

Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu 
20 25 30 

Pro Lys 

[0107] IBIS'S- : 4 7 >5- : iE«^ 

E^ijcog^ : 5 5 iinomm : K 

Ala Lys Thr Asp His Gly Ala Glu lie Val Tyr Lys Ser Pro Val Val 
1 5 10 15 

* Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly 
20 25 30 

Ser He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu \ 

35 - 40 45 

Val Ser Ala Ser Leu Ala Lys 
50 55 

[HffioiH#ft!ft93] , -tmwyhz* ■ 

[Hi] 

500 bp 



Sacl Xhol Bam Hl Pst l EcoRI Hindi 1 1 
II I __J I I 



Clone *3l 



Clone *l 1 



HiE»*«S*-] 0 0 0 5 

[0 0 0 5] 

mw&ffl&LXik-tzvm] **w#e>tt, phf 

frt (in vitro) TiiWi-S*feSr^b^1- 



»SIE»«*S*] Mtt» 

HffcE#**S*] OOio 

[0 0 10] lt|#bW7^ hfi^^^'DT 

#§-llcE«t^T^ yBSa?8T-*S*x5a tats, j&^o 

if 3/3) <t LT&fbn^H^ (J. R. Woodge 
t t , The EMBO J . , 9 (8), 2431- 
2 4 3 8 (1 9 9 0) ) i-S-f 6r fcdqfi!8£;h,fc 0 
[¥tt«IE3] 



0 0 12. 

ochem.., 86, '5 8 7 - 5 9 0 (1 9 7 9) ) ^ 
Grundke-Iqb'al b<Ojjfe ( J . Biol. 
Chera. , 2 6 1, 6 0 8 4 — 6 0 8 9- ( 1 9 8 

6) ) ictto-cttth, ;:fc#-e* 5. Sfcfc* 

**ae«©±-JMSittt, t h*#Ol>©fc LT0iJx 

?>n?> (G o e d e r t e t a 1 , P 
roc. Natl. Acad. Sc i. USA, 85, 
4051-4055 (1988) ) 0 
[^ffi]E4] 

mm* 

00 15 

[0 0 15] ^^D.T^f^t-f I IJ&SS- 

/T-p (ir y v^-n^-^o y >o ia?'JS:BK 

y ^SMbLfc^asiitt* stj^stp t a ugtitttt 
»«snfc^^aaKS:T^* y 7*^77#-^«i 

&g Tit fir L T V ^ £ 1 0 1 % x. e> nfc o 
[¥«*JE5] 
[*§jE#***&] Wfflfc 
[«jE#**S«] 0 0 3 2 

[0 0 3 2 ] 4fc?j?I6*(08^f TO, > y 7- 
^-^Kb^fflp^S (J. Am. CheiB, So 
c. , 85, 2149-215 4 (1 9 6 4) ) <t 
V) N Biosearch ^tvIx 9 5 0 0^O^7^ K 

tty^«Mt+5^St tTij, «X.lipH8-. O^lM 



#Bfl¥6 - 2 3 9 8 9 3 

^-if (v^tt typeVI I — NT) 

T, 3 7 0 CT'5-8^W^SiC^^, *2ae«*ft 

[^SMIjE6] 

HfijE#fe«l*l. 0 0 4 2 
HfKE#£] £5 

[0 0 4 2] EiT^Mli, 0 . 0 2 % T w e e n 2 
0, -1 0%^yi?D— ;l/©StTtffofco 

(2) «E£#B 

±e (i) r»fc«'hfaajes:RBTftiRL-caeK 

i&g&l 0 nig/nit. U St£O»*£»0xX3 5 %fifq 
St*«fc L3 p»Htt«Lfc«,- 2 0 0 0 0 Gt2 Oft- 

fi*^Dit5 0%fifDSt^ttfc U3 O^BBtttttfc' 

2000 ogt 2 o^mHS^ntLtwbnfca:* 

(3) 7*^7d-t;ua-^*7^^o^ 7 4 — 
±!E (2) 5 0%^DtP-;V^ 
tpRBSri/4S»Dxfcc rtiS:fi£S£B^aeK3 o t 
mgSfcD lmlcOP 1 lt/un- * (17 y >ttS) £ 

^*PCT?¥«fttfc, P l lir;un-*tD#y 
^:ft"^U ^7^5iSt^0. 1M NaCl 
-PCT^7^»\ 5l#a^T0. l^feO. 8M 

NaCl- p c^iBt6«ft^ia^*HB*KSr* 9 AKSE 

U 0. 2^b0. 4M NaClTl.liit5PCl^ 

(4) ^vHtift 

±E (3) -C»fcPCH£S\ T;^PM- 10Jgl£> 

R^itiassatfa e«»ft 5 « g /Bi»±^ji* u 

fc-^ftO. 3M Na C 1 -RBgiJ7&T*¥^bL/cG 

3 0 0 0 SW#yiN (iy-ttfi;'>9^>*7^ 

2 lmniX 6 Ocni) K^*-i/U 2 ml/^ffiiiT^il 

(5) W K**vT/^-f F^7^^^^'77^f 

±E (4) £\ Wl2mM U^K^HJ 

(pH6. 8)-t¥KUc^K D ^ 
s<$4 YtiyJ* {MBJiM \ 7- 5mmX 1 0 0mm) 

?S(OiEJS*a*lEl OmlTSBBU 15 0mMOg|T- 

{6) S-t77D-^i7^^ D ^^77-f- 
±f£ (5) (Oii^*PCt?S4ffU fftPCC?»ftL 
ftS-t77P-^7A (7 7^^'>TttSS ; 5mmX 



(29) 



#^5p6 - 2 3 9 8 9 3 



2 0 mm) (C^-V — v>U P C t S B<0E»*JBE 7 . 5m 
K av^TSBt-CO^ba OOmM Na C 1 COiMft 
jgg^JE 5 mlTrUM U 150 mUOmStX^ih't & S 

Lfco S 2fi£ttRBT-g#rL-C\ «^r^*t 
-f l Ilf^t Lfc. 
(7) ^!)y*7^^P^h^77>f- 

±ibs i oh^S:2 omM y b y 

(pH7. 6) T^fHfcLfcTSK^VW AF-^/<y 
VllJJ* ttM ; 4ramX 8 mm) t£f-* — v*U 2 

OmM yy*thy^a«» (p'H7, 6) *T\ 
0^^2 0 0 mMN a C l 0)S3ft»S£)E4 ml"CSM 
L, 8 OmM N*a C I T8tB1"5^^y VB^SrSR 

— if II»t Lfc., 
[^M4*IE7] 

1 M»» 

[*3E*t*3Sl«] 00.52 

[JfijErtS] 

[0 0 5 2] 5!tceyiJS<7?E?iJS-&3 9(c^i-IE?iJSrt 
tic, Srfti:4 15?^ utf .K-oryn^^^ 
(E?!ia^E?0#*4 0) &-&]*U 5 ? *i^5r n 
PfSKtt cDNA^o-y^^ y — 

CO (CI onetec htt) £#1$ Lfc 0 ;uft,tt7 y b 

fee DNA^l g t 1 llc#ALfc*C9Tfe3o »ifet- 

4 8ttv^7'!)WXUlSSC (0. 3M 

fflfl^HJ^A fciV 0. 0 3M px-ls&tY 

9, ^60W^p-^^ilSOBii^p^ (#3 
l) SrWfco #3 114*1)1. 3 kbco-f bSr^ 
■fe, ^ p UC 1 9 ilf7V d-^>^UDNAE 

^K^T-br^/Kiayij^itiss^*:^ 3 j mmw 

SRSr^n-^iLTfflV\ fffcTi^D-v (#11) Sr 

t0E?8£S*SU S4 2 0 7^KS<7)t-7*> y 
—ytjdsJf (ORF) 0#ft*56BLfca ^ 

5 J »ia?'J*3it>**a£ia?"Je:E?'Jaoi2?iJ#-& 1 

niteflj i ' 

if I I T-y ^«MtL*:^ 1 MR| X 2 0mMj* 
C7^^i> K7'ptT- if Ly s-C (Boehr ing 



e r Mannheim GmbH) SrSSlD LT, 3 7 

(Bakerbond, 4. 6niniX5c 
m) fctt/BU *§l±i7i£<t LTttO. i%hJ7;^pfi 

(ffi-&tb3*:7) ^4Mt?)0%^b7 0%^til4] 
[#**SIE8] 

[*BE»*«B*] 0 0 5 3' 
HllIErtS] 

[0 0 5 3] &fc**5fiK$r (7- K P) ATPM 

m&&(dat ?%m^xi>®m^? tmbwzv ^-mt 

LtZo ^SSftfcpKl, P K2*3iU!pK3(0-ttb-e 
H^iS^iS, ^ttl^nx-f (Ap p 1 i 

ed Biosystems 477 A) £/8V^T^7° 

a<7?E?'J#-S- 2 i-IE® <D tbii*o*!?gfi«<DTS/ 
KE5U"C1 6 8f lO^y^b 1 8 2#§cOy v^lc 
^£-<7°^b\ K2lil 33SKOty^bl 66S 
gcoy h\ K 3tt3 0 7#gC0ir y V 

d>& 3 4 9#@COy v^dSS^f 1 K"C*>9 (Goe 
dertfc, Neuron, 3 N 519-526 (1 9 
89)), pKl, P K2^J:U ? pK3CO ; e^n(-o 

T5V»EJ«»Wt-*i^'r y viSftiry ^ttDTT 

SftTtPTH-ft KPr7^g^UDTTtt 
JjD*Sr^J*t, PTH-ir y ^^C^^Ct^^flbtl 
TV>£ (Meyerb, FEBS Lett. , 20 
4 , 61-66 (1 9 8 6)). E)«t- ^ ^BHfc* 

§r£/SLfcv\, :ni:iotpKl TiiE?fl*<OE?iJ# 

«-2^fE*^T^ySE?'Jt-*3*tsi 7 7# go-ty > 

pK2tlll 4 4#@Oty >h 1 4 7#I<07U 
d-^vds, pK3f»43 l 5#l^)iry visy>BMkS 

[¥M*IE9] 

S*l 0 0 5 7 

[*3E*S] 
[fflEF^!^] 

[0 0 5 7 ] t(±0^^b, E?fl*^E5iJ##2^|E 
SK^T^yftE^Jt^fc^^-Cl 4 4#g©^y V, 14 7 
#g(0^l/^^>, 1 7 7#@cDir y >&kXf3 1 5# 

@(7)ir y y^biims i a±^T^/^y 



(30) 
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PHFmty viwbtfii«4y^ 

Z'lHkLfcgL $$>fc C7-"P] ATP#S7T^^ 
^07^*^ I ^»<tLr^e>, x^K^p 
77 — if Lys-CtiliftUc e H*#J 1 t 
f tcUT s PS:S 9 ^fc^^K • fcf-^SrlHSU $ 

HlfcflJl^pKl, pK2i3,ttJ ? pK3(cffiS-f5wt 

^^KSr, tixftippKl, ppK2*3j:U*pp 

ife#y 1 1 pth-t^; y /ctt* ^^i- 
t>Ti)^mmtiL%mfeLitbz^ ppKicm ' 

ttEM*OE?J## 2. icEft cor 5 /»ia?0 1 w*3(t 5 l 
ntlO^l/t-^ ppK2tfJl4 1f|OT.!) 
V, p p K3ttt3 0 7#g^ir y >t 3 2 4#g£)ir 

y y^^7 4 D7^f tf i (wjiory vK-fkSix 

E?iJ*OE?iJS-S-4 5{cffittor 5 Zi6E?iJT-aS^S 
n x-Y y^f-f-if I "C y ^BMfc L/c^, BP^T- KKtt 

K©7 5 yifflW£4Fr&Jt«Lfcfcr5, E?0 

aoE?»J#-§-4 s twiE*g^r s y REMt-fc^T 6 #g 
^^i/^n^icti^i-^PTH-r $ /B&sy ^SMkW 
TttPTH-^u^--^t?&o*:coi^u y^K-fkft 

TilPTH-xt Ko- a -r^y BghODTTtfjDtt 
"Cfcofc 0 PE?iJlw*5V^Tl 0# gO-try 

it5PTH-75;»H V^ftLtPTH-ftKP 
77=^DTTWiDfttt)ofc Q 
EM 

Val Thr Thr Val Val Ala Thr Pro 
. 1 5 
Glu Val Ser Tyr Thr Asp Xaa Xaa 
20 

Xaa : ^W\fe(DT ^ / » 

[?«iI12] 
[*jES*«B£] W»* 

[«]E»**1*] 0 0 9 3 



I^BBflEl 0] 

. [*KE#*«@*] 0 0 5 8 
SE3E 

[0 0 5 8] rofeS^fe, E5«*foE5»J#-S-4 SfciE 

t* i ^ <t 5 y vBMfcfctt, ^!)7'D7^ 
if i i iwis i o#@co-t y >o y >mt&&Evh- 
9, ^o^ypf^f i ic<t5 y 

^ H16tW4 

EW*©E?iJ#»4 6 ^IB*<07 $ y KE5«J"C*Six5 

^/f-KSr-fr/SU C7-"P] ATP#4ET"C?^ 
o x-f I -C y ^»fls L/c#, K^f 1 Kl-tt 

K Ptt6!9ii**u*d»ofco Lj6»U :^7"f KS:^ 

# /c > * i 5 y. y^t^Su^ 

Kor 5 y »E?iJ^«f Srite Lfci C 5, E5fl 
a<Z)E?y#-S-4 6 fciE«o>r 5 y KE3?'Jtwj3V^-c 9#S 

<o± y ^Mtg^-ra PTH-7^wy ^mmx-vx 
PTH-tyytfcofcot:»u yy^tt'ttPT 

H-7t KD77-^DTT|«T^ot 4Jb\ 
RIE?'J(-*5V>r 1 2#@Oiry^tBSi"5PTH-r 
^y®tt£, ^fnt)PTH-7t Ko77^^DTT 

nnmxh^o, lsiio^^-yctisnPTH 
-r^ittt; ^fntPTH-ftKo-o-r^ 

B»<0 D T T WiDft "C fc o /Co 
[^fittfiEll] 

[«IE^*^i*] 0 0 9 1 

[0 0 9 1] IE?li#-^ : 3 1 
E?tf^>* £ : 2 5 

E?iJt7>S : r ^ y^ 



Gly Gin Gly Pro Asp Arg Pro Gin 
10 15 

Xaa 
25 



[4iiErtS] 

[0 0 9 3] ■ 3 3 



(3D 



#i¥6 -.2 3 9 8 9 



iE?iJ^fi$ : 2 1 



Xaa Thr Leu Pro Val lie Tyr Val Xaa Xaa Xaa Tyr Gin Xaa Xaa Xaa 



10 



15 



1 5 
Xaa Xaa Xaa Xaa Xaa 
20 

Xaa : ^M%07 x 

[¥8t*El 3] 

B*l 0 0 9.4 
[*IIE*ifc] £H 

[0 0 9 4] I£?iJ#^ : 3 4 

Leu Pro Asn Gly Arg Asp Thr Pro Ala Leu Phe Asn Xaa Thr Thr Gin 

1 5 .10 15 

Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa 



EJ'JOfiS : 2 5 

Way- : XgbR 



20 



25 



E?IJ^*$ : 2 9 
IE?'JOS : 7^/m 

EMOSH8 : K 

en 



- Xaa : Tfcl^CQT 5 / K 

[¥»*JE14] 

B«] 0 0 9 5 
[*]E*iSfe] SSJE 
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